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(54) Carriage structure for a disk drive 

(57) A disk drive includes, on abase (5), at least one 
recording disk (8D) rotated by a spindle motor (8), a car- 
riage (1) equipped with heads (7) for executing read/ 
write operations with the recording disk and a voice coil 
motor (9) for driving the carriage, the carriage including 
an arm portion (11) for mounting the heads at a distal 
end thereol, a main body (13) equipped with a rotary 
shaft (1 2) and a rotor portion (1 4) serving as the rotor of 
the voice coil motor (9). The carriage structure is capa- 
ble of reducing noise and accomplishing a high transfer 
rate. According to a first embodiment, an anchor mem- 
ber (3) comprising a flat sheet portion (30) and an ex- 
tension portion (31) and made of a sheet metal is dis- 
posed on a flat surface portion (15) ol the side surface 
of the carriage main body and a flexible circuit board 
(2) is wound on the anchor member and is, in this state, 
connected to the carriage. Therefore, the package area 
on the carriage side can be increased. According to a 
second embodiment, a control IC (121, 122) of a bare 
chip is packaged to a connection portion of the flexible 
circuit board (2) and the carriage by a flip packaging 
method, and other chip components are packaged by a 
surface packaging technology. According to the first and 
second embodiments, the space at which the head IC, 
the servo IC and the peripheral circuits are disposed in- 
tegratedly can be secured at the connection portion of 
the flexible circuit board with the carriage. Therefore, the 
noise at the time of read/write by the heads can be re- 
duced and a transler rate can be improved while heat 
radiation by the components can be taken into consid- 
eration. 
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Descripti n 

This invention relates to a carriage structure for a 
disk drive. More particularly, this invention relates to the 
structure of a carriage having mounted thereon control 
ICs such as an fC for processing head signals to be ex- 
changed with heads, a servo IC and so forth. 

Disk drives such as magnetic disk drives, optical 
disk drives etc. have been used in recent years as stor- 
age devices for computers. The memory capacity of 
such disk drives has been increasing year by year, and 
the signal exchange speed between a head and a con- 
trol circuit of the disk drive has also increased. There- 
fore, adverse influences of noise on read/write signals 
of the head cannot be neglected. 

Data recorded on a disk of a disk drive is read by 
means of a head and writing of data to the disk is done 
through the head. An IC for processing read/write sig- 
nals of the head (hereinafter called merely the "head 
IC) amplifies the data signal read by the head and con- 
trols the write operation of the data to the disk through 
the head, while a servo IC controls positioning of the 
head on the disk. 

However there is insufficient space to mount the 
head IC, the servo IC and other required devices and 
components on the carriage even when a head IC and 
a servo IC of the smallest size available at present are 
used. Therefore, the head IC, the servo IC and their pe- 
ripheral circuits are fixed in many cases on the base of 
the disk drive at present. 

According to one aspect of the present invention, 
there is provided a carriage structure capable of mount- 
ing control ICs such as a head IC and a servo IC on a 
carriage, the carriage structure constituting a head ac- 
tuator. Such a structure can be designed to reduce noise 
during read/write operations and to accomplish a higher 
signal transfer rate. 

According to another aspect of the present inven- 
tion, an anchor member made of sheet metal and com- 
prising a flat sheet portion which comes into contact with 
a flat surface portion on the side surface of a carriage 
main body and an extension portion not coming into con- 
tact with the flat surface portion is disposed on this flat 
surface portion. A flexible circuit board connected to 
each head is connected to the carriage through this an- 
chor member. Therefore, a packaging area on the car- 
riage side can be increased, and a head IC : a servo IC 
and their peripheral circuits can be packaged to the con- 
nection portion of the flexible circuit board with the car- 
riage while heat radiation is taken into account. As a re- 
sult , noise during read/write operations can be reduced 
and the signal transfer rate can be improved. 

According to a further aspect of the present inven- 
tion, a control IC for a bare chip is packaged to the con- 
nection portion of the flexible circuit board, which is to 
be connected to the carriage, by a novel packaging 
method called a "flip chip packaging method", and other 
chip components are packaged by a surface packaging 



technology- According to this means, the space in which 
the head IC, the servo IC and the peripheral circuits are 
disposed integratedly can be secured at the connection 
portion of the flexible circuit board with the carriage and 

s these components can be packaged with a reduced 
number of fitting steps and under conditions in which 
head radiation is taken into consideration. As a result, 
noise during read/write operations can be reduced and 
the signal transfer rate can be improved. 

10 Other aspects of the invention are exemplified by 
the attached claims. 

For a better understanding of the invention, and to 
show how the same may be carried into effect, reference 
will now be made, by way of example, to the accompa- 

is nying drawings, in which:- 

Ftg. 1 is a perspective view showing an example of 
the construction of a magnetic disk drive according 
to the prior art; 

20 Fig. 2 is a perspective view showing another exam- 
ple of the construction of a magnetic disk drive ac- 
cording to the prior art; 

Fig. 3A is an exploded view of a flexible circuit board 
according to the prior art which is used for the mag- 

2S netic disk drive shown in Fig. 2; 

Fig. 3B is a sectional view showing the construction 
of a package type head IC shown in Fig. 3; 
Fig. 4 is an explanatory view useful for explaining 
fitting a flexible circuit board to a carriage in the con- 

30 ventional magnetic disk drive; 

Fig. 5 is a plan view of a magnetic disk drive em- 
ploying a carriage structure according to a first em- 
bodiment of the present invention; 
Fig. 6A is a plan view of an FPC holder to be fitted 

3B to the side surface of a main body of the carriage 
shown in Fig. 5; 

Fig. 6B is a perspective view of a sheet metal single 
body that constitutes the FPC holder; 
Fig. 6C is a sectional view of a mold and is useful 
40 for explaining a production example of the FPC 
holder; 

Fig. 6D is an assembly perspective view showing 
another example of a pin to be fitted to the FPC 
holder; 

& Fig. 7 is a plan view showing the structure of the 
■ flexible circuit board used in Figures 5 and 6; 

Fig. 8 is an assembly perspective view showing the 

mode of fitting the flexible circu it board shown in Fig. 

3 to the FPC holder shown in Fig. 6A; 
50 Fig. 9A is a plan view of the FPC holder under the 

state where the flexible circuit board is fitted; 

Fig. 9B is a partial enlarged view of a portion Q in 

Fig. 9A; 

Fig. 10A is an assembly perspective view useful for 
55 explaining fitting of the FPC holder, to which the 
flexible circuit board is fitted, to the carriage; 
Fig. 1 0B is a partial enlarged view of a relay flexible 
circuit board fitted to the side surface of an arm por- 
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tion shown in Fig. 10A; 

Fig. 11 A 'is a plan view ol the carriage of another 
example ol the carriage structure according to the 
first embodiment of the present invention; 
Fig. 11 Bis an explanatory view useful for explaining s 
a withdrawing direction of the flexible circuit board 
when the FPC holder shown in Fig. 11 A is used; 
Fig. 11 C is an explanatory view useful for explaining 
the withdrawing direction of the flexible circuit board 
when the FPC holder shown in Fig. 6A is used: JO 
Fig. 1 2 A is a plan view ol the FPC holder to be fitted 
to the side surface of the main body of the carriage 
shown in Fig. 11; 

Fig. 1 2B is a perspective view of the FPC holder 
shown in Fig. 12A; 75 
Fig. 1 2C is an explanatory view useful for explaining 
a production example of the FPC holder shown in 
Fig. 12A; 

Fig. 13 is a perspective view showing the overall 
construction of a magnetic disk device according to so 
the second embodiment of the present invention: 
Fig. 14A is an assembly perspective view of a car- 
riage and shows a construction example ol a car- 
riage structure according to the second embodi- 
ment of the present invention; 25 
Fig. 14B is a side view showing the structure of a 
part of the back of the flexible circuit board shown 
in Fig. 14A; 

Fig. 15A is a plan view of the carriage having the 
structure shown in Fig. 1 4A; 30 
Fig. 15B is a side view of the carriage shown in Fig. 
14A; 

Fig. 1 6A is a plan view of showing the state where 
the flexible circuit board and a fixing plate are fixed 
to the carriage; 35 
Fig. 16B is a side view of the principal portions 
shown in Fig. 16A; 

Fig. 16C is a sectional view taken along a line C - 
Cot Fig. 16B; 

Fig. 16D is a plan view of the principal portions un- 40 
der the state where a heat sink is fitted to the head 
IC shown in Fig. 16A; 

Fig. 1 7A is an explanatory view useful for explaining 
the state where a bare chip is packaged to a double- 
face circuit board by a flip chip packaging method; 45 
Fig. 17B is a schematic view showing the state 
where a conventional bare chip is packaged to a 
circuit board by a chip-on-board method, for the pur- 
pose ol comparison; 

Fig. 1 8A is a partial enlarged side view showing the 50 
state where the flexible circuit board at the portion 
A in Fig. 16B is peeled; 

Fig. 18B is a partial enlarged side sectional view 
showing the state where the flexible circuit board is 
connected to pads to be connected to the head ss 
shown in Fig. 18A; and 

Fig. 19 is an assembly perspective view showing 
another structural example of the fixing plate shown 



in Fig. 14A. 

Before: describing the preferred embodiments, an 
explanation will be given on the conventional structure 
of a carriage shown in Figs. 1 to 4. 

Fig. 1 shows the construction of a magnetic disk de- 
vice 70 according to an example of the prior art. Refer- 
ence numeral, 71 denotes a base; 72 is a disk; 73 is a 
spindle motor for rotating the disk 72: 74 is an actuator 
comprising a carriage 75 equipped with a head at the 
distal end thereof and a voice coil motor 77; 80 is a cov- 
er; and 81 is a gasket interposed between the base 71 
and the cover 80. 

In the magnetic disk device 70 having such a con- 
struction, signals reproduced by the head 76 are taken 
out from the actuator 74 by a flexible circuit board 78 
fitted to the side surface of the carriage 75, and are guid- 
ed to a fixed substrate 79 so formed on the bottom sur- 
face of the base 7 1 as to protrude therefrom. A head IC 
and a servo IC for demodulating the read signals by the 
head 76 are mounted to this fixed substrate 79. 

Therefore, in the conventional magnetic disk device 
70 shown in Fig. 1 , the noise is likely to increase at the 
time of read/write of the head 76, and the transfer rate 
cannot be increased, either. Therefore, attempts have 
been made to mount the head IC and the servo IC to 
the head actuator. 

However, it is extremely difficult to mount the head 
IC and the servo IC to the carriage due, first, to the lim- 
itation of the space and, secondly, there is the problem 
of positioning when the flexible circuit board is fitted to 
the carriage. In the third place, the problem of exothermy 
of the head I C and the servo IC remains, so that cooling 
and heat conduction must be taken into consideration. 

Fig. 2 shows another structural example of the con- 
ventional magnetic disk device 90, wherein like refer- 
ence numerals are used to identify like constituent mem- 
bers as in the magnetic disk device 70 shown in Fig. 1. 
In other words : reference numeral 71 denotes the base; 
72 is the disk; 73 is the spindle motor; 74 is the actuator 
comprising the carriage 75 equipped with the head 76 
at the distal end thereof and the voice coil motor 77: and 
78 is the flexible circuit board. 

The flexible circuit board 78 used for the magnetic 
disk device 90 of this example comprises a movable por- 
tion (carriage mounting portion) 78A fitted to the side 
surface of the carriage, a bent portion 78B continuous 
with this movable portion 78A, a fixed portion (base por- 
tion) 78C connected at right angles to the end portion of 
the bent portion 788 and a connection portion 780 
formed on the extension of one of the ends of the fixed 
portion 78C : as shown in Fig. 3A. The fixed portion 78C 
has a large area, and the head IC 91 for processing the 
signals from the head and circuit components 92 such 
as capacitors : resistors, etc, tor forming peripheral cir- 
cuits, are mounted on this fixed portion 78C. The weak 
signals from the head pass through the circuit pattern 
formed on the movable portion 78A, the bent portion 788 
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and the fixed portion 78C and are amplified by the head 
IC 91 packaged to the fixed portion 78C. The conven- 
tional head IC 91 is of the package type. 

Fig. 38 is a sectional view showing the structure of 
the package type head IC 91 shown in Fig. 3A. A bare s 
chip 94 is mounted to the substrate 93 of the conven- 
tional head I C 91 , and pins 95 are fitted on the four sides 
of the substrate 93 so that the terminals on the bare chip 
94 can be connected to these pins 95 by wire bonding 

96. The substrate 93, the bare chip 94, the pins 95 and 10 
the wire bonding 96 are covered with a resin package 

97, and the distal end of each pin 95 is connected by 
soldering 98 to the circuit pattern on the flexible circuit 
board 78. 

As shown in Fig. 2, the fixed portion 78A of the flex- J5 
ible circuit board 78 having the construction described 
above is fitted to the side surface of the carriage 75, and 
the bent portion 78B is folded back and is pulled out from 
the carriage 75. Further, the fixed portion 78C is bent 
into a valley shape at an angle of 90° to the bent portion so 
788 and is fixed onto the base 71 . At this time, the con- 
nection portion 78D is so arranged as to protrude from 
the base 71. 

As described above, because the head IC for han- 
dling the signals from the head 76 is mounted on the 25 
base spaced apart from the carriage 75 in the conven- 
tional magnetic disk devices 70 and 90, the noise is like- 
ly to increase at the time of read/write of the head 76, 
and the transfer rate cannot be increased, either. In the 
prior art examples shown in Figs. 2, 3A and 3B, the size 30 
of the bare chip itself of the head IC 91 is as small as 
about 4X4 mm, but when it is sealed into the package 
97 and is packaged to the flexible circuit board 78 by 
using the pins 95, its outer size becomes as great as 
about 15X15 mm and requires a large space. 35 

Therefore, attempts have been made to mount the 
head IC and the servo IC to the carriage 75. However, 
because the outer size of the head IC 91 of the package 
type is great as described above : it is not possible at 
present to secure a space for disposing such a large 40 
head IC 91 and peripheral components on the side sur- 
face of the carriage 75. 

As an attempt to dispose a large area for fitting the 
head IC, etc, on the side surface of the carriage 75, a 
proposal has been made wherein the fitting plate 75A 45 
of the flexible circuit board is disposed on the carriage, 
and the flexible circuit board 78 whose distal end side 
is once folded back is wound on this fitting plate 75A so 
as to secure the space for packaging the head IC, the 
servo IC and the components constituting the peripheral so 
circuit on the carriage side, as shown in Fig. 4. 

According to the construction of this proposal, how- 
ever, it is difficult to package the head IC and the servo 
IC onto the flexible circuit board, and when the head IC, 
the servo IC and the peripheral circuit are packaged on 55 
the flexible circuit board, the exothermy is remarkable. 
Because the flexible circuit board must be subjected in 
advance to the bending work and must be then wound 



on the fitting plate, the number of man-hours for fitting 
is great and the cost of production increase. 

Fig. 5 shows a magnetic disk device 10, to which 
the carriage structure according to one embodiment of 
the present invention is applied, under the state where 
its cover is removed. The carriage 1 for mounting the 
head 7, the actuator 4 equipped with the voice coil motor 
9 and the spindle motor 8 having the disk 8D fitted there- 
to are disposed on the base 5. 

The carnage 1 comprises the arm portion 11 for 
mounting the head 7 at the distal end thereof, the car- 
riage main body 1 3 equipped with a rotary shaft 12 and 
a rotor portion 1 4 as the rotor of the voice coil motor 9. 
One of the ends of the flexible circuit board 2 is fixed to 
the side surface of the carriage 1 byaflexible print circuit 
board holder 3 (hereinafter called the "FPC holder 3") 
as an anchor member. A connector 51 is disposed at 
the other end of the flexible circuit board 2, and is fixed 
to a through hole 50 on the base 5. This base is coupled 
with the cover 6 through a gasket 6. 

In the magnetic diskdevice 10 having the construc- 
tion described above in this embodiment, the head IC 
and the servo IC for demodulating the read signals f roin 
the head 7 and the peripheral circuits formed into a chip 
are disposed at the portion wound on the FPC holder 3 
at the distal end of the flexible circuit board 2. This de- 
tailed construction will be explained with reference to 
Figs. 5 to 10B. 

Fig. 6 A shows the FPC holder 3 fitted to the carriage 
1 of the magnetic disk device 10 shown in Fig. 5, and 
Fig. 6B shows only a sheet metal constituting the FPC 
holder 3. The FPC holder 3 comprises a flat sheet por- 
tion 30 fitted to the carriage 1 and an extension portion 
31. In this embodiment, the extension portion 3i is 
shaped as a slant sheet portion 31 bent from the flat 
sheet portion 31 . Through-holes 33 for fitting protrusive- 
ly pins and a screw hole 34 for fitting this FPC holder 3 
to the carriage 1 are bored in the flat sheet portion 30. 
In this embodiment, two pins 32 are disposed on both 
surfaces of the flat sheet portion 30 so as to make the 
fitting work of the flexible circuit board 2 to the FPC hold- 
er 3 easy. The pins 32 can be produced by molding a 
resin material. 

The reason why two pins 32 are disposed is to im- 
prove the assembling property by using them as the ref- 
erence positions when the flexible circuit board 2 is fitted 
to the FPC holder 3. Rigidity of the molded pins 32 can 
be improved by disposing the through-holes 33 in the 
FPC holder 3 and fitting protrusively the pins 32 at the 
same position on both sides of each through-hole 33 un- 
der the connected state through the through-hole 33. In 
this way, even a small mold pin 32 can secure sufficient 
strength. 

In the FPC holder 3 having the construction de- 
scribed above, the surface on the bending side of the 
slant sheet portion 31 is the surface which is far from 
the carriage and is the side exposed to the outside. 
Therefore, the surface of the FPC holder 3 positioned 



4 



7 



EP 0 772 195 A2 



8 



outside when the FPC holder 3 is fitted to the carriage . 
1 will be hereinafter called the "surface", and the surface 
of the FPC holder 3 on the fitting side to the carriage 1 
will be hereinafter called the "back surface'. 

Fig. 6C shows an example of the method of forming 
protrusively the pin 32 by molding the resin material to 
the FPC holder 3 consisting only of the sheet metal 
shown in Fig. 6B. In this example : a mold 40 comprising 
an upper mold 41 and a lower mold 42 is prepared. A 
cavity 47 which accepts the FPC holder 3 of only the 
sheet metal is formed on a parting line 43 of this upper 
mold 41 . A cavity 44 of the pin corresponding to the 
through-hole 3 when the FPC holder 3 is fitted into this 
cavity 47 is formed in the upper mold 41 , and a cavity 

45 ot the lower mold of the pin is formed in the lower 
mold 42. The cavities 44 and 45 are greater than the 
diameter of the through-hole 33. Each cavity 44, 45 is 
communicated with outside of the upper and lower 
molds 41 and 42 through a gate 46. The resin material 
which is superheated and molten and is in a fluidized 
state is charged into such a mold 40 through the gate 

46 and is cooled, and then the upper and lower molds 
41 and 42 are separated at the parting line 43. In this 
way, the FPC holder 3 having the pins 32 protruding 
from the flat sheet portion 30 on both of its sides can be 
completed as shown in Fig. 6A. Since the pins 32 pro- 
truding to both sides of the flat sheet portion 30 are 
formed integrally through the through-holes 33 having 
a smaller diameter than that of the pins 32, the pins 32 
do not fall off from the flat sheet portion 32. 

In the example given above, the pins 32 are formed 
on the FPC holder 3 by resin molding : but the pins 32 
may be made of a metal. In this case, a male pin 32 A 
equipped with a male screw capable of passing through 
the through-hole 33 of the FPC holder 3 and a female 
screw 32B meshing with this male screw are prepared, 
and the pin 32 can be protrusively formed on the FPC 
holder 3 by inserting the male screw 32A through the 
through-hole 33 of the FPC holder 3 and then meshing 
it with the female screw 32B. 

Fig. 7 is a plan view showing the structure of the 
flexible circuit board 20 used for the carriage structure 
according to the first embodiment. In this flexible circuit 
board 2, an A face 2A to be superposed with the front 
face of the flat sheet portion 30 of the FPC holder 3, a 
B face 2B to be superposed on the front surface of Lhe 
slant sheet portion 31 , a C face 2C to be superposed 
with the back surface of the flat slant portion 30, a D face 
2D to be superposed with the back surface of the flat 
sheet portion 30 and an E face 2E to be superposed 
with the D face 2D are formed in order named from the 
free end side of the flexible circuit board 2, and a face 
2X continues this E face 2E. An E' face 2E' to be super- 
posed with the E face 2E when folded back is disposed 
on the side as the lower side of the E face 2E , an F face 
2F and an F' face 2F 1 to be superposed with the F face 
2F when lolded back are disposed on the same side as 
the face 2X of this E' face 2E° Further a base face 2F 



, which.is parallel to th base of the magnetic disk device 
is connected to the end side of the face 2X. A connector 
connection face 2Z is formed at the end portion of this 
base face 2Y, and the connector 51 fixed to the through 

s hole 50 disposed on the base 5 shown in Fig. 5 is fitted 
to this connector connection surface 2Z. 

The head IC21 for processing the signals from the 
head is packaged to the A face 2 A equipped with the 
pin insertion holes 23 and the screw insertion holes 24 

10 by a packaging method such as surface package tech- 
nique, and the input terminals 25 for the signals from the 
head are disposed at the distal end portion of the A face 
2A. The chip components 22 constituting the servo IC 
22 and the peripheral circuit are packaged to the B face 

is 2B, and the chip components are also packaged to the 
C face 2C. Further, the pin insertion holes 23 (or the pin 
insertion slits 26) and the screw insertion holes 24 are 
disposed on the D face 2D, the E face 2E and the E* 
face 2E' positioned on the back side of the A face 2A 

20 when fitted to the FPC holder 3 at the positions corre- 
sponding to the pins 32 and the screw holes 34, respec- 
tively. 

Fig. 8 is an assembly perspective view showing the 
mode of fitting the flexible circuit board 2 constructed as 

25 shown in Fig. 7 to the FPC holder 3 shown in Fig. 2. The 
A face 2A, the face 2B, the C face 2C, the D face 20, 
the E face 2E : the E' face 2E\ the F face 2F, the F' face 
2F 1 and the face 2X ol the flexible circuit board 2 having 
the construction shown in Fig. 7 are folded at the folding 

30 angles and in the folding directions as shown in Fig. 7, 
respectively, and the A face 2Atothe E face 2E are fitted 
in such a manner as to be wound round the FPC holder 
3 as shown in Fig. 8. 

Fig. 9A shows the state where the flexible circuit 

35 board 2 having the construction described above is fitted 
to the FPC holder 3, and Fig. 9B is a partial enlarged 
view of the Q portion of Fig. 9 A. 

The head IC 20, the servo IC and the chip compo- 
nents 22 are positioned on the FPC holder 3 made of a 

40 sheet metal as shown in Figs. 10A and 10B. Therefore, 
even when these members cause exothermy, the heat 
is transferred by the FPC holder 3 made of the sheet 
metal to the carriage main body 1 3, and the heat radia- 
tion effect is improved. Heat conduction can be further 

45 improved by using an aluminum sheet, or the like, as 
the material of the FPC holder 3, and exothermy of the 
head IC 20, etc : can be restricted. 

Fig. 10A explains the mode of fitting of the FPC 
holder 3, to which the flexible circuit board 2 is fitted as 

so shown in Figs. 9Aand 9B, to the carriage 1. The FPC 
holder 3, on which the flexible circuit board 2 is wound 
as shown in Figs. 9A and 9B, is positioned as the pins 
32 disposed on the inner side of the FPC holder 3 are 
fitted into the pin holes 16 disposed on the flat surface 

55 portion 1 5 of the carriage main body 1 3, and is thus fitted 
to the carriage main body 1 3. In the state where the FPC 
holder 3 is fitted to the flat surface portion 1 5 of the car- 
riage main body 1 3, the screw holes 34 of the FPC hold- 
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er 3 and the screw insertion holes 24 bored in the flexible 
circuit board 2 coincide with the screw holes 1 9 formed 
in the flat surface portion 15 of the carriage main body 
1 3. Therefore, the FPC holder 3 can be fixed to the car- 
riage main body 1 3 by inserting the screws 29 through 
these holes and fastening them. 

By the way the FPC holder 3 can be fixed to the 
carriage main body/ 1 3 by merely fitting the. pins 32 into 
the pin holes 16 when the pins 32 formed protrusively 
on the FPC holder 3 and the pin holes 16 formed in the 
flat surface portion of the carriage main body 1 3 have a 
tight fit arrangement. 

The connection terminals 28 disposed at the distal 
end portion of the relay flexible circuit board 27 s which 
is fitted to each side surface of the arm portion 11 of the 
carriage 1 and exchanges the signals with each head 
disposed at the distal end portion of the arm portion 11 , 
are connected to the input terminals 25 disposed at the 
distal end portion of the flexible circuit board 2 of the 
FPC holder 3 fitted to the carriage main body 13. The 
relay flexible circuit board 27 shown in Fig. 10A is fitted 
to the uppermost arm portion 11 of the carriage 1 (the 
number of heads fitted is one). Therefore, only one set 
of connection terminals 28 are disposed. On the other 
hand, because two heads are fitted to each arm portion 
11 other than the uppermost and lowermost arm por- 
tions 11 , the shape of the relay flexible circuit board 27 
fitted to these arm portions 11 is shown in Fig. 10B. 

The reason why four output terminals 28 are dis- 
posed at the distal end portion of each relay flexible cir- 
cuit board 27 is because the head in this embodiment 
is a composite head equipped with an inductive head 
and an MR head. 

Figs. 1 1 A to 1 1 C show another example of the car- 
riage structure according to the first embodiment of the 
present invention, and Fig. 11 A shows only the carriage 
. 1 when it is taken out from the magnetic disk device. In 
this example, only the FPC holder 3' and the structure 
of the fitting surface of the main body 1 3 of the carriage 
1 with the FPC holder 3* are different from those of the 
foregoing example, and the construction of the flexible 
circuit board 2 is entirely the same as that of the fore- 
going example. Therefore, only the different portions of 
the FPC holder 3' of this example from the foregoing 
example will be explained. 

Fig. 12A shows the FPC holder 3* fitted to the car- 
riage 1 shown in Fig. 11A : and Fig. 12a is a rear view of 
this FPC holder 3'. The sheet metal used for the FPC 
holder 3' in this example is the same as the sheet metal 
of the FPC holder 3 explained with reference to Fig. 6B. 
Therefore, the sheet metal comprises the flat sheet por- 
tion 30 to be fitted to the carriage 1 and the slant sheet 
portion 31 bent from this flat sheet portion 30, and the 
through-hole 33 for protrusively disposing the pin and 
the screw hole 34 for fitting the FPC holder 3' to the car- 
riage 1 are bored in this flat sheet portion 30 (see Fiq 
6B). 

In the example explained with reference to Figs. 1 



to 10B : .two pins 32 are protrusively formed by molding 
the resin material on both sides of the through-hole 33 
of the flat sheet portion 30. In the example shown in Figs. 
11 A to 12B : too : the pin 32 is similarly shaped by mold- 
5 ing, and the shape of the FPC holder 3' on the surface 
side is exactly the same as that of the FPC holder 3 ex- 
plained with reference to Figs. 1 to 10B. On the other 
hand, the difference of this example shown in Figs. HA 
to 1 2B from the example shown in Figs. 1 to 1 0B resides 
io in that a spacer 35 is formed by molding of a resin ma- 
terial on the back of the FPC holder 3' in addition to the 
pins 32. The spacer 35 is shaped integrally with the pins 
32 by molding the resin material on the fitting surface of 
the carriage main body 1 3 of the flat sheet portion 30 of 
« the FPC holder 3* in such a manner as to define a slope 
surface having a greater thickness on the free end side 
of the flat sheet portion 30. The pins 32 may be made 
of a metal, namely the spacer 35 may be formed by an 
insert molding of the metal pins. 
20 Because the spacer 35 having the slope surface is 
formed on the flat sheet portion 30 on the back side of 
the FPC holder 3' : a recess portion 18 for accommodat- 
ing this spacer 35 is defined on the flat surface portion 
15 of the carriage main body 13. The shape of this re- 
25 cess portion 18 is substantially the same as the shape 
of the spacer 35 formed on the back side of the FPC 
holder 3'. When the spacer 35 is accommodated in this 
recess portion 18 and the FPC holder 3' is fitted to the 
side surface of the carriage 1, the surface side of the 
30 FPC holder 3' does not protrude far from the side sur- 
face of the carriage 1 . 

Fig. 12C shows an example of a method of produc- 
ing the FPC holder 3' having the pins 32 and the spacer 
35 formed thereon by molding the resin material for the 
35 FPC holder consisting of only the sheet metal shown in 
Fig. 123. In this example, too, the mold 40' comprising 
the upper mold 41 and the lower mold 42 is prepared. 
A cavity 48 for forming the spacer 35 is disposed on the 
parting line 43 of the upper mold 41 in addition to the 
40 cavity 47 for accommodating the FPC holder 3 consist- 
ing of the sheet metal alone. The cavity 44 of the upper 
mold of the pin is formed in the upper mold 41 corre- 
sponding to the through-hole 33 when the FPC holder 
3 is fitted into this cavity 47 : and the cavity 45 of the 
45 bwer mold of the pin is formed in the lower mold 42. 
This arrangement is the same as that of Fig. 6C. Each 
cavity 44, 45 is greater than the diameter of the through- 
hole 33. Each cavity 44, 45 communicates with the out- 
side of the upper and lower molds 41 and 42 through 
50 the gate 46. The resin material which is superheated 
and molten and is in a fluidized state is charged into the 
mold 40' through the gate 46 and is thereafter cooled. 
When the upper mold 41 and the lower mold 42 are sep- 
arated from the parting line 43, the FPC holder 3' having 
55 the pins 32 protruding on both sides of the flat sheet 
portion 30 and equipped with the spacer 35 on only the 
back of the flat sheet portion 30, as shown in Figs. 1 2A 
and 12B, can be completed. Since each pin 32 protrud- 
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ing on both sides of the flat sheet portion 30 is integrally 
formed through the through-hole 33 having a diameter 
smaller than that of the pin 32, the pins 32 and the spac- 
er 35 do not fall off from the flat sheet portion 32. 

Fig. 11 B shows, magnified, the connection portion 
of the flexible circuit board 2 of the carriage 1 when the 
FPC holder 3' shown in Figs. 12A and 1 2B is used, and 
Fig. IIC shows, magnified, of the flexible circuit board 2 
of the carriage 1 when the FPC holder 3 shown in Fig. 
6A is used. In the case of the FPC holder 3' equipped 
with the spacer 35 as shown in Figs. 11 B and 11 C, an 
angle e1 of a line H representing a take-out angle of the 
face 2X of the flexible circuit board 2 with respect to a 
line S representing the fitting surface of the FPC holder 
3' to the carriage 1 is small. In the case of the FPC holder 
3 not equipped with the spacer 35, on the other hand, 
"an angle e2 of the line H representing the take-out angle 
of the face 2X of the flexible circuit board 2 to the line S 
representing the fitting face to the carriage 1 is greater 
than the angle e1 . Therefore, the angle of deviation of 
the proximal portion of rocking of the face 2X of the flex- 
ible circuit board 2 is smaller in the FPC holder 3* having 
the spacer 35, and durability of the flexible circuit board 
2 is higher than the FPC holder 3 not having the spacer 
35. 

Though the carriage structure according to the first 
embodiment of the present invention has thus been de- 
scribed using the examples of the magnetic disk device, 
the structure of the first embodiment can be applied to 
other disk devices such as an optical disk. Further, the 
first embodiment provides the following advantages. 

(1) The FPC holder 3 made of the bent sheet metal 
is fitted to the side surface of the main body 13 of 
the carriage 1 while the flexible circuit board 2 is 
wound on its periphery . In this way, the packaging 
area can be secured by the folded portion of the 
FPC holder 3, and the circuit components for 
processing the signals from the heads such as the 
head IC 20 can be packaged to the side surface of 
the carriage 1 . 

(2) To facilitate the fitting of the flexible circuit board 
2 to the carriage 1 , the pins 32 are lormed by mold- 
ing on both sides of the FPC holder 3 : and are used 
as the reference when the flexible circuit board 2 is 
fitted to the FPC holder 3 as well as the reference 
when the FPC holder 3 is fitted to the carriage 1 . 
Therefore, the assembly factor of the carriage 1 can 
be improved. At this time, the position of the mold 
pin 32 is situated at the same position on both sur- 
faces of the FPC holder 3, and the through-hole 33 
is bored in the sheet metal between them so as to 
connect the mold pins 32 on both sides. In this way, 
rigidity ol the mold pins 32 can be improved, and 
even a sufficiently small mold pin 32 can secure the 
necessary strength. 

(3) In conjunction with the problem of exothermy, 
heat conduction can be improved by using the sheet 



metal for the FPC holder 3. Heat conduction can be 
further improved by using aluminum, or the like, and 
the exothermy of the circuit components packaged 
to the flexible circuit board 2, which is wound on the 
s FPC holder 3, can be restricted. 

In the embodiment described above, the extension 
portion 31 of the FPC holder 3 is the slant sheet portion 
31 bent at a predetermined angle from the flat sheet por- 

10 tion 30. However, the shape of the extension portion 31 
is not particularly limited to this shape, and it may be a 
curved plate extended in such a manner as to be curved 
from the flat sheet portion 30. 

Further, in the structure of the carriage 75 of the 

is magnetic disk device 70 according to the prior art ex- 
plained with reference to Fig. 1 , positioning when the 
flexible circuit board 78 to the side surface of the car- 
riage 75 is fitted becomes easy even when the structure 
comprising only the flat sheet portion 30 of the FPC hold- 

20 er 3 according to the first embodiment is employed. 

As explained above, according to the carriage 
structure of the first embodiment, the head IC, the servo 
IC and the peripheral circuits can be packaged to the 
connection portion of the flexible circuit board with the 

25 carriage under the state which takes exothermy into 
consideration, the noise at the time of read/write of the 
head can be reduced, and the transfer rate can be im- 
proved. 

Next, the carriage structure according to the second 
30 embodiment will be explained. 

Fig. 1 3 shows an example of the construction of the 
magnetic disk device to which the carriage structure of 
the second embodiment of the present invention is ap- 
plied. The acLuator 4 equipped with the carriage 1 for 
35 mounting the head 7 and with the voice coil motor 9, the 
spindle motor 8 having the disk 8D fitted thereto and the 
fixed substrate 54 having the control circuit devices of 
the disk device packaged thereto are disposed on the 
base 5. One of the end portions of the flexible circuit 
40 board 2 is fixed to the side surface of the carriage 1 , and 
the other end of the flexible circuit board 2 is connected 
to the fixed substrate 54. The base 5 is coupled with the 
cover 46 through the gasket 5G. 

In the magnetic disk device 10 having the construc- 
ts tion described above, the head IC 121 and the servo IC 
for demodulating the read signals by the head 7, and 
the peripheral circuit arranged into the chip, are dis- 
posed at the distal end portion of the flexible circuit 
board 2 fitted to the carriage 1 in this embodiment. The 
so detailed construction will be explained with reference to 
Figs. 14Ato 19. 

Fig. 14A shows only the portion of the carriage 1 
constituting the actuator 4 of the magnetic disk device 
10 shown in Fig. 1 3 when it is taken out. The carriage I 
ss comprises the arm portion 11 for mounting the head 7 
at the distal end thereof, the carriage main body 1 3 
equipped with the rotary shaft 1 2 and the coil fitting por- 
tion 114 for fitting the coil. In this embodiment, a part ol 
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the side surface of the carriage main body 1 3 is shaped 
into the flat surface portion 15 for fitting the flexible cir- 
cuit board 2. 

The flexible circuit board 2 fitted to the flat surface 
portion 15 of the carriage main body 13 is the double- s 
face substrate, and a plurality of chip components 13 
such as resistors and capacitors are packaged to the 
fitting surface of the carriage main body 1 3 ol the flexible 
circuit board 2 to the flat surface portion 1 5 as shown in 
Fig. 1 4B. An accommodation groove 1 1 6 for accommo- 10 
dating the chip components 1 23 packaged to the flexible 
circuit board 2 is disposed on the flat surface portion 15 
in such a manner as to correspond to the packaging po- 
sitions of the chip components 1 23 on the flexible circuit 
board 2. Fig. 1 5B is a side view of the carriage 1 in which is 
the accommodation grooves 116 are defined. 

On the other hand, the head IC 1 21 for demodulat- 
ing the signals from the head and the servo IC 122 are 
packaged to the surface (front surface) opposite to the 
fitting surface of the carriage main body 1 3 of the flexible 20 
circuit board to the flat surface portion 15. 

After the chip components 123 are packaged to the 
fitting surface side to the carriage 1 and the head IC 121 
and the servo IC 122 are fitted to the front surface side 
of the flexible circuit board 2, this flexible circuit board 2 25 
is fitted in the state where its distal end portion is fitted 
into the flat surface portion 15 of the carriage main body 
13 while accommodating the chip components 123 in 
the accommodation groove 116. Thereafter, the flexible 
circuit board 2 is pushed by the fixing plate 3 and is fixed 30 
onto the flat surface portion 1 5 of the carriage main body 
13. 

The fixed plate 3 comprises the flat sheet portion 

131 and the fold-back portion 132, and the flat sheet 
portion 131 is fixed to the carriage main body 13 by a 35 
screw 134. As shown in Fig. 15A, the fold-back portion 

1 32 is formed by folding back the end portion of the flat 
sheet portion 1 31 positioned on the opposite side to the 
arm portion 11 of the carriage 1 in the direction spaced 
apart from the carriage 1 . Flanges 1 33 are so disposed 40 
on both sides ; and in proximity, of the free end portion 

of this fold -back portion 1 32 as to oppose each other, 
and a through-hole 135 is bored in each flange 133. 

After the head IC 121 and the servo IC 122 are 
packaged to the front surface side and the chip compo- 45 
nents 123 are packaged to the back side, the flexible 
circuit board 2 is folded as indicated by a two-dot-chain 
line in Fig. 14A, and is extended along the fold-back por- 
tion 1 32 of the fixed plate 3. In this state, a support rub- 
ber, not shown, is inserted between the flanges 133 of so 
the flexible circuit board 2, and an anchor pin 1 36 is in- 
serted between the through-holes 135 of the opposed 
flanges 133 while pushing this support rubber, thereby 
fixing the flexible circuit board 2 between the lold-back 
portion 1 32 of the fixed plate 3 and the anchor pin 1 36. ss 

A heat sink 130 for radiating heat can be fitted to 
the apexes of the head IC 121 and the servo IC 122 
packaged to the surface side of the flexible circuit board 



2 as shown in Fig. 1 5A. 

Fig. 1 6A is a plan view showing the state where the 
flexible circuit board 2 and the fixed plate 3 are fixed to 
the carriage 1 through the fitting procedures described 
above, Fig. 16B is a side view of the principal portions 
of Fig. 1 6A and Fig. 1 6C is a sectional view taken along 
a line C - C of Fig. 16C. As shown in these drawings, 
the head IC 121 and the servo IC 122 are packaged to 
the surface side of the flexible circuit board 2, and the 
chip components 123 are packaged to the back side. In 
this state, the flexible circuit board 2 is fixed, in close 
contact, to the flat surface portion 15 of the carriage 
main body 13 by the fixed plate 3. The flexible circuit 
board 2 is fixed between the fold-back portion 1 32 of the 
fixed plate 3 and the anchor pin 1 36 through the support 
rubber 137. 

Fig, 16D shows the state where the heat sink 130 
is fitted to the head IC 121 and the servo IC 122 pack- 
aged to the surface side of the flexible circuit board 2. 
Flip chip packages for packaging the head IC 121 and 
the sen/o IC 1 22 to the surface side of the flexible circuit 
board 2 under the bare chip state will be explained using 
the head IC 121 by way of example. 

Fig. 1 7A is an explanatory view useful for explaining 
the state where the bare chip of the head IC 1 21 is pack- 
aged to the surface side of the flexible circuit board 2 
equipped with circuits on both sides thereof by the flip 
chip packaging method, and Fig. 17B is an explanatory 
view useful for explaining the bare chip of the head IC 
121 to the surface side of the flexible circuit board 
equipped with the circuit on only one surface thereof by 
the conventional ch;p-oh-board method. 

In Fig. 17A, reference numeral 120 denotes a base 
film of the flexible circuit board 2 made of a polyimide, 
or the like, and a circuit pattern 1 25 is disposed at a por- 
tion of the fitting position of the head IC 121 on this base 
film 1 20 corresponding to the output terminal of the head 
IC 121 . A front mat pattern 127 is formed at a portion of 
the fitting position of the head IC 121 on the base film 
120, which does not interfere with the output terminal of 
the head IC 121 , and a back mat pattern 128 is formed 
on the back of the base film 120 at the portion corre- 
sponding to the front mat pattern 1 27. The front mat pat- 
tern 1 27 and the back mat pattern 1 28 are connected to 
each other by through-holes 129 penetrating through 
the base film 1 20. A cover film 1 24 is laminated on each 
of these front and back mat patterns 127 and 128. 

The head IC 121 , in the bare chip state where the 
output terminals are exposed below the device main 
body, is packaged onto the flexible circuit board 2 having 
the construction described above, by the flip chip pack- 
aging method. According to this flip chip packaging, the 
output terminals are exposed below the device main 
body, and are electrically and directly soldered to the 
circuit pattern 125 through bumps 1 26. The periphery of 
the head IC 121 is covered with a resin 140. Therefore, 
the packaging space of the head IC 1 21 can be reduced, 
and the components can be concent raced ly packaged. 
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When the bare chip head IC 121 is packaged onto 
the flexible circuit board 2 by using the conventional sur- 
face packaging technology in contrast to such a flip chip 
packaging technology, the bare chip head IC 121 must 
be fitted while its output terminals are exposed on the 5 
upper side as shown in Fig. 17B. The output terminals 
on the upper surface of this head IC 121 are connected 
to the circuit pattern 125 on the flexible circuit board 2 
by gold wires 1 41 , and the peripheral portion of the head 
IC 121 inclusive of this gold wire 141 is covered with the 10 
resin 140. As a result, when the bare chip head IC 121 
is packaged onto the flexible circuit board 2 by using the 
conventional surface packaging technology, the occu- 
pying area of the head IC 121 on the flexible circuit board 
2 becomes great, so that it becomes difficult to concen- *s 
tratedly package the components on the flexible circuit 
board 2. 

Fig. 18A is a partial enlarged side view showing the 
state where the flexible circuit board 2 of the A portion 
in Fig. 16B is peeled, and explains the connection be- 20 
tween the flexible circuit board 2 and the head in this 
embodiment. The relay flexible circuit board 117 for ex- 
changing the signals with each head disposed at the dis- 
tal end of the arm portion 1 1 is disposed on the side sur- 
face of the arm portion 11 of the carriage 1 . Four pads 25 
119 are disposed at the proximal end portion of each 
delay flexible. circuit board 117, and are connected to 
the head, not shown, by the circuit pattern 118. Since 
the head is the composite head equipped with the in- 
ductive head and the MR head in this embodiment, four 20 
pads 119 and four circuit patterns 118 are disposed, re- 
spectively. 

A contact 1 42 corresponding to each pad 11 9 of the 
relay flexible circuit board 117 is disposed at the distal 
end portion of the flexible circuit board 2 explained with 35 
reference to Figs. 14Ato 17A, forthe relay flexible circuit 
board 117 having the construction described above as 
shown in Fig. 18B. When the flexible circuit board 2 is 
superposed with the flat surface portion 1 5 ol the car- 
riage main body 13, the flexible circuit board 2 is con- 40 
nected to the relay flexible circuit board 117. 

Fig. 19 is an assembly perspective view showing 
another example of the structure of the fixed plate 3 for 
supporting the flexible circuit board 2 shown in Fig. 14A. 
In the example shown in Fig. 14A, the flanges 133 are 45 
disposed at the distal end portion of the fold-back portion 
132 of the fixed plate 3 but in this example, through- 
holes 1 38 are formed at the positions at the distal end 
portion of the fold-back portion 1 32 of the fixed plate 3 
corresponding to the positions of the flanges 133 de- 50 
scribed above. An anchor portion 139A of a gate- 
shaped snap 139 is fitted into each through-hole 138, 
and a support rubber 1 37 is inserted between the trans- 
verse bar 139B of the gate-shaped snap 139 and the 
fold-back portion 1 32 of the fixed plate 3. In this exam- ss 
pie, the flexible circuit board 2 is bent along the fold- 
back portion 132 of the fixed plate 3 and is then posi- 
tioned by the gate-shaped snap 139 while interposing 



the support rubber 137. 

Though the carriage structure according to the sec- 
ond embodiment has thus been described using the ex- 
ample of the magnetic disk device, this carriage struc- 
ture can be likewise applied to other disk devices such 
as an optical disk. The carriage structure according to 
the second embodiment provides the following advan- 
tages. 

(1) The'head IC 121 as the control IC of the bare 
chip and the servo IC 122 are packaged to the con- 
nection portion of the flexible circuit board 2 for tak- 
ing out the head signals with the carriage 1 by the 
flip chip packaging method, and other chip compo- 
nents 123 are packaged by the surface packaging 
technology. Therefore, the control IC and the chip 
components can be concentratedly and integrated- 
ly mounted to the connection portion of the flexible 
circuit board 2 with the carriage 1 . 

(2) The flexible circuit board 2 uses the double-face 
wiring board, the chip components 123 are pack- 
aged on the flexible circuit board 2 on the side of 
the carriage 1, the control IC is packaged on the 
opposite surface: and the accommodation groove 
116 for avoiding the interference with the chip com- 
ponents 123 is disposed on the flat surlace portion 
1 5 of the carriage 1 as the fitting surface ot the flex- 
ible circuit board 2. Therefore, the flexible circuit 
board 2 can be fitted to the carriage under the ad- 
hesion state. 

(3) The surface mat pattern 1?7 is disposed on the 
packaging surface of the control ICs 121 and 122 
on the flexible circuit board 2 in such a manner as 
to extend below the control ICs 121 and 122 in the 
state where it does not interfere with their output ter- 
minals. Therefore, heat radiation of the control ICs 
1 21 and 122 can be accomplished. This heat radi- 
ation effect can be further improved by disposing 
the back mat pattern 128 which extends on the back 
side of the control ICs 121 and 122 and does, not 
interfere with the output terminals of the output ter- 
minals of the chip components 1 23, and connecting 
this back mat pattern 1 28 to the surface mat pattern 
1 27 by the through-holes 1 29 at the positions below 
the control ics 121 and 122. The heat radiation ef- 
fect can also be improved further by fitting the heat 
sink 130 for heat radiation on the upper surface of 
the control ICs 121 and 122. 

(4) The fixed plate 3 for fixing the flexible circuit 
board 2 onto the carriage 1 under the push state is 
fitted to the external side of the flexible circuit board 
2, the fold-back portion 1 32 bent and folded outward 
is formed at one of the ends of this fixed plate, and 
the anchor members for the flexible circuit board 2 
are disposed at both opposed positions on both 
sides and in the proximity of the free end of the fold- 
back portion 1 32. In this way, the withdrawing direc- 
tion of the flexible circuit board 2 can be defined. 



9 



17 



EP 0 772 195 A2 



18 



As described above, according to the carriage 

structure of the second embodiment, the flip chip pack- 
aging method is used afresh for the connection portion 
of the flexible circuit board to the actuator of the disk 
device. Therefore, the head IC, the servo IC and the pe- s 
ripheral circuit can be packaged, in the integrated state, 
in the space of the connection portion between the flex- 
ible circuit board and the carriage while heat radiation 
is taken into consideration. As a result, the noise at the 
time of read/write of the head can be reduced, and the 10 
transfer rate can be improved. 

Claims 

75 

1 . In a disk device (1 0) including, on a base (5), at least 
one recording disk (8D) rotated by a spindle motor 
(8), a carriage (1) equipped with heads (7) for exe- 
cuting read/write operations with said recording 
disk (8D) and a voice coil motor (9) for driving said 20 
carriage (1), said carriage (1) including an arm por- 
tion (11) for mounting said heads (7) at a distal end 
thereof, a main body (13) equipped with a rotary 
shaft (12) and a rotor portion (14) serving as a rotor 
of said voice coil motor (9), characterized in that a 2s 
structure of said carriage (1) comprising: 

a flat surface portion (15) disposed on the side 
surface of said main body (13); 
anchor members (3) fixed to said flat surface 30 
portion (15) by screws; 

a flexible circuit board (2) connected to said 
carriage (1 ) for taking out signal lines connect- 
ed to each of said heads (7) fitted to said flat 
surface portion (15) in a state where it is 35 
clamped by said anchor members (3) fixed by 
the screws; and 

an IC for processing the signals from said 
heads (7) mounted to a position in the proximity 
of the distal end of said flexible circuit board (2); 40 
said anchor member (3) fitted to said flat sur- 
face portion (15) is made of a sheet metal, said 
anchor member (3) comprises a flat sheet por- 
tion (30) coming into contact with said flat sur- 
face portion (1 5) and an extension portion (31 ) 45 
not coming into contact with said flat surface 
portion (15), said extension portion (31) is ex- 
tended in a direction departing from said main 
body (13) under the state where said anchor 
member (3) is fitted to said flat surface portion so 
(15), said flexible circuit board (2) is wound on 
said anchor member (3) from the free end side 
of said flat sheet portion (30) on the surface 
side of said anchor member (3) before said an- 
chor member (3) is fitted to said flat surface por- ss 
tion (15), the signal lines from said heads (7) 
are connected to the distal end portion of said 
flexible circuit board (2) wound on said anchor 



member (30), and ICs (20, 21) for processing 
the signals from said heads (7) are mounted to 
said flexible circuit board (2) on the surface side 
of said anchor member (30). 

2. A structure of said carriage (1) according to claim 
1, wherein said extension portion (31) is a slant 
sheet portion inclining at a predetermined angle to 
the flat surface of said flat sheet portion (30). 

3. A structure of said carriage (1) according to claim 
1 , wherein at least one pin (32) for positioning said 
flexible circuit board (2) is protrusively formed at a 
predetermined position on at least the surface side 
of said flat sheet portion (30) of said anchor member 
(3), and a fitting hole or a notch corresponding to 
said pin (32) is formed in said flexible circuit board 
(2) 

4. A structure of said carriage (1 ) according to claim 1 
or 2, wherein at least one through-hole (33) is 
formed at a predetermined position of said flat sheet 
portion (30) of said anchor member (3), said pins 
(32) for positioning said flexible circuit board (2), 
having a diameter greater than that of said through- 
hole (33), are protrusively formed on said flat sheet 
portion (30) on both sides of said through-hole (33) 
by molding of a resin material, accommodation 
holes (16) for accepting said pins (32) protrusiveiy 
formed on said anchor member (3) are defined in 
said flat surface portion (15) of the side surface of 
said main body (13), and fining holes or notches 
corresponding to said pins (32) are formed on said 
flexible circuit board (2). 

5. A structure of said carriage (1) according to claim 
4, wherein said anchor member (3) is fixed to said 
fiat surface portion (1 5) of said carriage (1 ) by fitting 
between said pins (32) protrusively formed on the 
fitting side of said anchor member (3) to said flat 
surface portion (15) and said accommodation holes 
(16) defined in said flat surface portion (15). 

6. A structure of said carriage ( 1 ) according to any of 
claims 2 through 5, wherein a spacer (35) having a 
slope surface having a greater thickness towards 
the free end side of said flat sheet portion (30) is 
formed integrally with said pins (32) by molding ol 
a resin material on the fitting surface of said flat 
sheet portion (30) of said anchor member (3) to said 
flat surface portion (15) of said main body. 

7. A structure of said carriage (1) according to claim 
6, wherein a recess portion (1 8) for accommodating 
said spacer (35) is disposed in said flat surface por- 
tion (1 5) of said main body (13). 

8. In a disk device (1 0) including, on a base (5), at least 
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one recording disk (8D) rotated by a spindle motor 
(8), a carriage (1) equipped with heads (7) for exe- 
cuting read/write operations with said recording 
disk (8D) and a voice coil motor (9) for driving said 
carriage (1 ), said carriage (1 ) including an arm por- 5 
tion (11 ) for mounting said heads (7) at a distal end 
thereof, a main body (13) equipped with a rotary 
shaft (12) and a rotor portion (14) serving as a rotor 
of said voice coil motor (9), characterized in that a 
structure of said carriage (1) comprising: 10 

a flat surface portion (1 5) disposed on the side 
surface of said main body (13); 
anchor members (3) fixed to said flat surface 
portion (1 5) by screws; 15 
a flexible circuit board (2) connected to said 
carriage (1) for taking out signal lines connect- 
ed to each of said heads (7) fitted to said flat 
surface portion (15) in a state where it is 
clamped by said anchor members (3) fixed by 20 
the screws: and 

an IC for processing the signals from said 
heads (7) mounted to a position in the proximity 
of the distal end of said flexible circuit board (2); 
control ICs (121 , 122) for a bare chip are pack- 25 
aged to a connection portion of said flexible cir- 
cuit board (2) with said carriage (1 ) by a flip chip 
packaging method while other chip compo- 
nents (123) are packaged by a surface packag- 
ing, technology so that said control ICs (121, 30 
122) and said chip components (123) are 
mounted integrally and concentratedly to the 
connection portion of said flexible circuit board 
(2) to said carriage (1). 

35 

9. A structure of said carriage (1) according to claim 
8, wherein said flexible circuit board (2) is a double- 
face wiring board, and said control ICs (121 . 122) 
and said chip components (123) are packaged to 
the separate surfaces of said flexible circuit board 40 
(2), respectively. 

10. A structure of a carriage (1) according to claim 9, 
wherein said chip components (123) are packaged 
to said flexible circuit board (2) on the side of said 
carriage (1), and chip component accommodation 
grooves (116) for avoiding interference with said 
chip components (1 23) on said flexible circuit board 
(2) are disposed on the fitting surlace of said car- 
riage (1 ) to said flexible circuit board (2). 50 

11. A structure of said carriage (1) according to claim 
1 0 : wherein a surface mat pattern (1 27) passing be- 
low said control ICS (121, 122) and not interfering 
with the output terminals of said control ICs (121, 
122) is disposed on the package surface of said 
control ICs (121 , 1 22) on said flexible circuit board 
(2). 



12. A structure of said carriage (1) according to claim 
1 1 , wherein a back mat pattern (1 28) passing at the 
back of said control ICs (121,1 22) and not interfer- 
ing with the output terminals of said chip compo- 
nents (123) is disposed on the package surface of 
said chip components (123) on said flexible circuit 
board (2), and said back mat pattern (128) is con- 
nected to said front mat pattern (127) by at least 
one through-hole (1 29) below said control ICs (121 ( 
122). 

13. A structure of said carriage according to claim 12, 
wherein a fold-back portion (132) bent and folded 
back in a direction departing from said carriage (1 ) 
is disposed at one of the ends of said anchor mem- 
ber (3), flanges (133) having a pin insertion hole 
(135) are formed at opposed positions on both 
sides, and in the proximity of, the free end of said 
fold-back portion (132), and said flexible circuit 
board (2) is bent and folded along said fold-back 
portion (132) and is then positioned by a pin (136) 
inserted between both of said flanges (133). 

14. A structure of said carriage according to claim 12, 
wherein fold-back portion (1 32) bent and folded 
back in a direction departing from said carriage (1 ) 
is formed at one of the ends of said anchor member 
(3), through-holes (1 38) are formed at opposed po- 
sitions on both sides, and in the proximity of a tree 
end of said fold-back portion (132), and said flexible 
circuit board (2) is bent and folded back along sad 
fold-back portion (1 32) and is positioned by a gate- 
shaped snap (139) anchored to said through-hole 
(138). 

15. A structure ol said carriage (1) according to any of 
claims 8 through 14, wherein a heat sink (130) for 
radiating heat is fitted to the upper surlace of said 
control ICs (121, 122). 

16. A disk drive having read/write head means (7) 
mounted on a carriage (1) having a main body por- 
tion (13) which is rotatably mounted and which has 
a mounting surface portion (15) on a side surface 
of the main body portion (1 3), an anchor member 
(3) attached to said mounting surface portion by re- 
leasable compression mounting means, a flexible 
circuit board (2) coupled by signal lines to the head 
means (7) and clamped to the carriage by the an- 
chor member (3), and an IC for processing those 
signals and mounted at one end region of the circuit 
board (2), the one end region of the circuit board 
extending over the outside surface of the anchor 
member and secured thereto by the releasable 
compression mounting means and continuing to the 
rear surlace of the anchor member to be clamped 
between the carriage and anchor member. 
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17. A disk drive according to claim 16, wherein the an- 
chor member is of sheet material having a first por- 
tion (30) clamping the circuit board to the carriage 
and a second portion (31 ) projecting away from the 
carriage : said one end region of the flexible circuit s 
board extending from that side of the first portion 
more remote from the second portion, over the out- 
side surface of the first and second portions and 
then behind the second portion to the rear surface 

of the first portion, ICs (20 : 21 ) for processing head JO 
signals being on the flexible circuit board at the out- 
er side of the anchor member 

1 8. A disk drive according to claim 1 6, wherein the por- 
tion of the circuit board between the anchor member is 
and the mounting surface portion carries head sig- 
nal processing ICs which comprise control ICs (121 , 
122) coupled to that portion by flip chip packaging 
means and at least one other chip component (1 23) 
packaged by a surface packaging means. 20 
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Fig. 2 
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Fig.5 
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Fig.6A Fig.6B 
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Fig. 8 
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Fig.9A 




Fig.9B 
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Fig.lOA 
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Fig.11B 



20. 2E 




Fig.11C 



2D.2E 32 3 

s nira — > 



= r~.— 5 



I 



2A 




23 



EP 0 772 195 A2 



Fig.12A 




Fig.12B 
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Fig.13 
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Fig.KA 
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Fig.15A 
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Fig.16A 
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Fig.16C 
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Fig.l8A 
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Fig.19 
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